ABSTRACT A class of strongly damped semilinear equations is studied by using the theory of analytic semigroups. Conditions (on the nonlinear forcing term) are given under which the existence and uniqueness of local and global classical solutions are ensured.
Introduction
Let fl be a bounded domain in n with sufficiently smooth boundary Of] and let Lu- aa(x)Dau be a strongly elliptic differential operator of order 2m in f. We consider the following strongly damped wave equation utt + (aL + b)u + (cL + d)u f (t, u, ut) in f (to, T), to) x 0 and ut(x to) x 1 for x E , Dau O for (x,t) E OfX[to, T) , cl _<m-l, (1.1) where a > 0. Duvaut and Lions [4] , Glowinski, Lions and Tremolieres [5] have studied particular cases of (1.1) in which the n-dimensional Laplacian, L -A, in the context of the theorem of viscoelastic materials. For more information on these particular cases, we refer the reader to Webb [8] and Ang and Dinh [1] .
We treat (1.1) as a special case of the following abstract second order semilinear differential equation in a Banach space X" u"(t) + (aA + bI)u'(t) + (cA + dI)u(t) f(t, u(t), u'(t)), t > to, (1.2) u(to)-x o and u'(to)-x 1.
For (1.1) we take A-L and assume that -A generates an analytic semigroup T(t) We notice that, for the existence and uniqueness of solutions to (1.2), it suffices to study the problem u"(t) + Au'(t) f(t, u(t), u'(t)), u(tO) X O, (to) Xl, where the terms bu'(t) and (cA + dI)u(t)are merged with f (F).
so that f still satisfies assumption Engler, Neubrander and Sandefur [3] proved the local existence and uniqueness of a mild solution to (1.4) under the assumptions that -A generates an analytic semigroup T(t) in X and f satisfies a condition similar to assumption (F), where a mild solution on [t0, tl) for some t 1 > to, to (1.4) is the first component of a solution (u(t), v(t)) of the integral equations We consider the problem (u, v) to the integral equations (1.5) on [to, tl) for some t I > t o.
Local Existence
As we have already pointed out, without loss of generality, the semigroup, generated by -A, can be assumed to be bounded and A invertible. Under these conditions imposed on A we prove the following local existence and uniqueness theorem. and the well-known identity t r) l(r 7")"'-1do" (t r) 1 + lr(5) r (7) (3.10) (3.11) get Iterating (3.9) n-1 times using (3.10) and (3.11) and majorating (t-s) and (t-r) by T, we 
